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Abstract. The article deals with innovative and sustainable strategies and approaches to the implementation of technical and 
technological development at the enterprises in order to strengthen their competitive position in the market and to boost their economic 
security. We employ the case study of Ukraine in order to provide a practical example of enterprise development. Our paper analyzes 
Ukraine's position in the global competitive environment. Moreover, we show the relationship between the technical, technological, and 
innovative development of enterprises and draw some conclusions from that comparisons. Based on our analysis and our empirical 
results, we propose several measures aimed at increasing the level of technical and technological development. 
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1. Introduction 
 
Competitive and sustainable economic development nowadays based on activation of innovation, introducing 
new technologies and improving product desirability in the internal and external markets (Laužikas et al. 2016; 
Baronienė, Žirgutis 2016; Kaźmierczyk, Aptacy. 2016; Jurevičienė,  Skvarciany 2016; Čirjevskis 2016). 
 
Production upgrading is based on innovative ideas, technical and technological solutions (Ahmed et al. 2017; 
Crosbie et al. 2017; Mouraud 2017; Barberis et al. 2017; Rezk et al. 2015). Innovative development is closely 
linked not only to the operation of industrial enterprises, but also to all spheres of society (García-Fuentes; De 
Torre 2017; Perfido et al. 2017; Daher et al. 2017; Boonyachut 2016).  
 
Worn-out fixed assets cannot provide high-quality performance of products that would allow it to reach a 
sufficient competitive level, so it is necessary to develop new advanced technologies. An important question that 
arises today before market entities (state, region or enterprise) is the selection of products, which is planned to 
produce, conformity of products with international quality and safety standards. The aim of our paper is to 
examine the relationship between innovation and technical and technological development of enterprises and to 
analyze technological innovation features. 
 
2. The innovative development of Ukraine: technological aspects 
 
The development of Ukraine in today’s conditions caused by the necessity to intensify innovation in all spheres 
of economic activity. The relevance of this issue is confirmed by the international ratings of the country and 
approved at the state level in the Concept of scientific, technological, and innovative development of Ukraine. 
 
The problems of innovative activity intensification in Ukraine and its dynamics were analyzed in a number of 
scientific works, authors of which argued the need to develop innovation management system and provided 
recommendations on promising areas of its development (see Khaustova 2016). There problems seem to 
resemble those in other countries in transition (Abrhám et al. 2015; Koudelková et al. 2015; Kalyugina et al. 
2015; Strielkowski, Weyskrabova 2014). 
 
If in 2012, Ukraine ranked 71
th
 in the rating of Global Competitiveness Index, then in 2013 there was a fall in its 
rating by as much as 22 positions. According to the Global Innovation Index 2013 (position in innovative factor) 
Ukraine took 71
th
 place among 142 countries (it is 8 positions lower than in 2012) (Ukrainian National 
Competitiveness Report, 2013). The alternative investigation Global Innovation Index (made by Boston 
Consulting Group and National Association of Manufacturers), which assesses the ability of businesses to 
stimulate the development of innovation, in 2016 Ukraine was on the 56
th
 place among 128 countries (The 
Global Innovation Index, 2016). 
According to the Bloomberg Innovation Index, in 2015 (published by news agency Bloomberg based on the data 
of international organizations) Ukraine was on the 33
th
 place among 50 countries, noteworthy that for 
manufacturing component is on the last place (The Bloomberg Innovation Index, 2015). 
 
According to the World Economic Forum in 2015 Ukraine’s position in the global competitiveness index 
dropped to 85
th
 place among 138 countries. According to the Global Innovation Index in 2015 Switzerland, for 
instance, was at the 1
th
 place, United States of America is at the 5
th 
place, Germany – at the 12th place, Czech 
Republic – at the 24th place. Ukraine was at the 64th place among 141 countries (The Global Innovation Index, 
2015). One of the most notorious problems of Ukraine (as well as other economies in transition) is for example 
corruption (Čábelková, Strielkowski 2013).  
 
In 2015, Ukraine had several competitive advantages for innovation: by the availability of scientists and 
engineers, the quality of scientific research institutions and the number of patents. To enhance the innovative 
component of the economy there is a need to increase the volume of public procurement of high-tech products 
and improve collaboration between business and universities in the areas of science and innovation. According 
to the State Statistics Committee of Ukraine exploration of the production of innovative products in the country 
is faster than development of new processes. Indicator of new processes implementation is unstable. It increased 
during 2007-2011, but from 2012 to 2015 it was observed its gradual decline (Fig. 1). Maximum number of 
embedded processes was 2 510 units in 2011. 
 
 
Fig. 1. The implementation of new technological processes and development of new products in industry of Ukraine 
 
Source: Own results based on the State Statistics Service of Ukraine (2016) 
3. Theoretical background 
 
Yefremov (2012) highlights the concept of innovative technology development of an enterprise, which is defined 
as its irreversible logical change, due to the design and development of new technologies and relevant technical 
improvements based on the use or creation of new knowledge, organizational, economic and institutional 
reforms, therefore it is formed a qualitatively new technological system that provides competitive levels of 
efficiency and production safety. This is valid for enterprises in virtually any sector of the economy (Lisin, 
Strielkowski 2014). 
 
Innovative development is examined as the development that involves continuous search and the use of new 
methods and areas of enterprises’ potential realization in changing environmental conditions. It is associated 
with the modification of existing and formation of new markets (see e.g. Illiashenko et al. 2015). 
 
An innovative enterprise development is often considered as a process of directed changes of the enterprise, 
depending on the innovation potential of the company. The source of it is innovations that create new 
opportunities for follow-up of an enterprise on the market by implementing the ability to find new solutions, 
ideas resulting in the inventions (see e.g. Danilina et al. 2013). Clusters play important role in technological 
advance of enterprises (Ignatavičius et al. 2015; Tvaronavičienė, Černevičiūtė 2015; Tvaronavičienė et al. 
2015a; 2015b; Fuschi, Tvaronavičienė. 2016; Tvaronavičienė 2016; Razminienė et al. 2016). 
 
Lihonenko (2016). identifies the following structure of technology development of a company: 
 
 Preparatory phase, which involves the creation of intellectual background (intellectual support) of 
technological development (personnel training, scientific research funding). 
 The main phase, during which technologies directly arise and conditions for their implementation 
(initialization of new technologies and the materialization of technology, technology personalization) are 
created. 
 The final phase, which is associated with commercialization of the developed or involved new 
technologies in practice, and also protection of own developed technologies, results of product and 
process innovation, acquiring of property rights to the objects of intellectual property. 
 
Innovations are intended to enhance the competitiveness of each country and improve the lives of every 
individual. They are aimed at the fast and steady economic development. The problems of innovation, the 
current introduction of new technology or technological innovations, the impact of innovation on the marketing 
strategy of the enterprise, commercialization and diffusion of innovation and the opportunities opened up by 
technical and technological innovations, were investigated in a number of scientific works (see e.g. Arranz et al. 
2009; Garcia R. et al. 2002; Hall et al. 2003; Johansson et al. 2007; Lawson et al. 2001). 
 
4. Modern technological development at enterprises: authors’ investigation 
 
Modern technology has certain development trends and application. The main ones are: the transition to new 
processes by combining in a single technological complex several operations that were previously carried out 
separately; providing new technological systems or low-waste production; increasing the level of complexity of 
mechanical lines; the use of new technological processes of microelectronics facilities, allowing both to increase 
the degree of automation of processes and achieve a more dynamic flexibility. 
 
Innovative and technical and technological ways of development is quite complex processes, which is a 
necessary condition of use and innovation. The objectives of an enterprise in this case are: new resources and 
personnel; new products (services); new technologies; new forms of management; new markets. These ways are 
caused by internal and external factors. Internal factors are involved in the production and economic activities of 
the enterprise: the basic and working capital of an enterprise, material, human and financial resources, 
production technology, management of an enterprise, opportunities for the introduction of innovations and so on.  
 
According to the Institute of Economics and Forecasting of the National Academy of Sciences data, a significant 
proportion (almost 97 %) of technologies in Ukraine are of the third technological mode (metals, chemicals and 
agricultural sector) and fourth (petrochemicals, energy, heavy engineering) technological mode. All of them are 
technologies of mid-twentieth century. Only 3 % of them are connected with the fifth and sixth modes 
(electronics, computers and telecommunications equipment, software, robotics, information services, and 
biomedical engineering) (Institute of Economics and Forecasting of the National Academy of Sciences). These 
technologies for at least one order increase added value per unit of output, revenues to the state budget and 
promote economic development of the country. This is the experience of developed countries (for example USA, 
Japan, countries of the European Union), in which GDP growth up to 90 % is carried out due to of innovation 
factors, including technical and technological innovations.   
 
Undoubtedly, this situation in Ukraine will not maintain the competitiveness of domestic enterprises for a long 
time. At present Ukraine's share in world trade volume of high technology products is very low - only 0.1 % 
(Innovatsiina Ukraina, 2015). 
 
In Ukraine, the national income by 50 - 60 % of its volume consists of revenue from sale of resources, not high-
tech products. 
It should be noted that among innovation active enterprises in industry essentially dominate the entities with 
technological innovations (Fig. 2). 
 
 
 
Fig. 2. Division of innovation active enterprises in Ukraine by the type of introduced innovations in activity 
 
Source: Own results base on the State Statistics Service of Ukraine (2016) 
In the area of business process management of enterprise, specific features of technological innovations are 
taken into account that allows clearly define the role of the enterprise directly in conjunction with contractors of 
enterprise’s microenvironment. Enterprise controls the entire process, starting with the idea of implementing 
new technologies to the evaluation of the results of its implementation. 
 
The scheme of interaction between internal and external environment on innovation and technical and 
technological ways of development is presented in Fig. 3. 
 
Thus, innovative company aims are consistent with the aims and objectives of the technical and technological 
development of the company because they are aimed at the implementation and intensification of innovative 
activity at the enterprise. Innovation objectives are achieved by means of innovation. Because of technical and 
technological development it is considered as the direction of innovation development, the listed objectives 
overlap. Outside economy, the level of competition in the industry, the political situation and legislation, market 
of technologies, society and the level of innovation in general affects the enterprise. Changes connected with the 
influence of environmental conditions are displayed to innovation and business activities of enterprises, as well 
as directly to the technical and technological development way of the company. The main features of modern 
technical and technological development are the proliferation of high-tech and knowledge-intensive production 
increase. Its implementation contributes to sustainable economic growth of the enterprise, engaging their 
leadership position in the market, innovation, accumulation of new knowledge and information, and obtaining 
higher revenues. 
 
Technical and technological development of the of industrial enterprises in the current economic conditions is 
essential, it makes possible to constantly products update, to improve quality, thereby enhancing the 
competitiveness of products and the enterprise in the market. Following the sequence of management process of 
technical and technological development, the company's management is able to accept and coordinate the timely 
management decisions to improve the results of its activities according to the chosen overall development 
strategy. 
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Fig. 3. The scheme of interaction between internal and external environment on innovation and technical and technological ways of 
development 
 
Source: Own results 
 Some years ago, technological innovations were related to improving and they were given secondary 
importance, as the novelty of consumer properties of products on the market was considered important that is 
product innovations were more valuable. The technological innovations still have ahead role as new technology 
provides a review of all components of the innovations implementation process at the enterprise. The important 
point is not only the product and demand for it in the market, namely the technology of its production. 
Interconnection of innovations for the substantive content is shown in Fig. 4.  
 
Technological innovations have the most significant influence on other innovations, they are the element that 
connects other innovations. New advanced technology allows the production of a new product or improves 
existing one in the application of sufficient scientific and technical base, new material resources, which is not 
possible using the old (traditional) technology. Technological innovations influence the organizational and 
managerial: organizational structure becomes more flexible, the style of leadership – democratic. New methods 
of management are used, new selection of personnel ready for innovations is possible, and generally, the 
interests of all participants in the innovation process are taken into account with the possibility of adjusting the 
planned solutions. 
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Fig. 4. Interconnection of innovations for the substantive content  
 
Source: Own results 
 
 
The impact of technological innovation on the resource ones caused by the fact that in any case the new 
production technology is based on use of new or significantly improved resource analogues, or is aimed at a 
more efficient extraction of the old resources or extraction of fundamentally new, those that could not be 
extracted in the absence of technical possibilities. The company, which implements technological innovations is 
focused on new markets, extends beyond national level to international. 
 
Thus, technological innovation improves the quality of the product creates its new modification. It can be 
focused on improving productivity. This is achieved due to increases in volumes (generally in the same or 
slightly increased costs) for production of product with traditional quality. Technological innovation can also be 
aimed at sharply reduce the cost of the product, which enables reduction in price and gaining advantages in the 
competition. In both cases, technological innovation increases sales of already known products or creates new 
products. Analysis of technical systems has shown that technological innovation causes impact on the «speed» of 
a new product output on the market, because it is necessary to evaluate not only the potential of the new 
technology, but also the impact of investments compared to the former technology. 
Innovative management tools are considered as those that are used to develop and implement programs and 
projects related to the introduction of new forms of interaction between enterprises and organizations (see 
Fedorchak 2012): 
 outsourcing – the transfer of designated functions by organization to another company specializing in the 
relevant field; 
 benchmarking – studying the best practices in management and implementation of its own activities; 
 reengineering – a fundamental rethinking of activity and appropriate actions to achieve sharp, radical 
changes. 
 
The tools of innovation policy, which directly affect the enterprise are conventionally divided into general and 
special. Common tools include those by which favorable for the emergence and innovation climate creates, and 
the special - those intended to influence the specific scope of the technologies or specific companies or research 
institutions that are involved in creating and implementing innovations (see Berezhanskyi 2013). 
 
The model of creating technical and technological innovations is submitted that will determine the potential of 
economic growth and will be the starting point for the evaluation process. Model of technical and technological 
innovations will be used at the industrial enterprises, which are interested in new products and processes 
development. In this case, innovational activity is seen from the perspective of key factors: human, processes, 
tools and technologies. The model has the following key objectives (see e.g. Aleksandravicius et al. 2008): 
 
 risk assessment; 
 methods for creating technical and technological innovations; 
 return on investment. 
 
As experience of foreign countries has shown, a major role in activation of scientific and technological 
development of industrial enterprises of Ukraine and other countries the state should play, creating favorable 
conditions for industrial companies scientific and research activities, implementing different types of tax and 
depreciation benefits. Despite a much larger share of own funds of enterprises for their own development of 
innovations, knowledge-based domestic production is low (0.3 %), while one-third of funds is spent on the 
purchase of new equipment and not on the acquisition of intellectual property rights on some innovative 
inventions which is typical for companies in developed countries. 
 
In many developed countries, a rather widespread method of financing innovation activity is represented by the 
venture capital funding (see Kerr et al. 2014). One of the most active venture capital funds operating in Ukraine 
is the fund Western NIS Enterprise Fund. It implements a broad program of private investment by means 
contributions to the charter capital, loans, leasing, technical assistance and other measures to promote the 
development of small and medium private enterprises. Its strategy is direct investments (direct purchase of 
ordinary shares) and investments in debt securities of private companies with their growth prospects. 
 
Conclusions 
 
Using the analysis of trends in key indicators related to the introduction of innovation in industrial countries for 
effective technical and technological innovation and development of machine-building enterprises the following 
steps might in principle increase the sustainability and the technological competitiveness of the Ukrainian 
business enterprises that are undergoing severe structural changes and facing economic transition and the related 
issues and problems: 
 
 to assess the possibilities for enterprises to introduce innovations; 
 to develop a strategy of investing in innovation and technical and technological development of 
enterprises; 
 to develop a number of new sectors and industries, new types of machinery, equipment, instruments and 
devices, new management tools, automated and robotic systems; 
 to intensify the processes of production updating and technical re-equipment of industrial sectors. 
 Thus, the achievement of innovation and technical and technological development, business activity level as 
close as possible to the world, will be the basis for the competitive advantages of Ukraine's enterprises, stable 
financial status and success of further operation. 
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